T . Sakata microtome blade, the arching strands of this meshwork appear as bulbous ends.
As mentioned above, numerous experiments have been made on the juncture between the epidermis and dermis . But there has not been a single report to date on the juncture between lamina propria mucosae and the epithelium of the mucous membrane , although the morphological structure of the mucous membrane is the stratified squamous epithelium which is the same as the structure of the skin , there are yet considerable functional differences between the two .
The present study was undertaken to observe the attachment between the lamina propria mucosae and the epithelium of the mucous membrane in detail and to compare the mucous membrane with the skin.
Materials and Methods
The materials used comprised the hard palate and the gingiva of man, Macacus cylopsis and of the cat. These materials were fixed in 10% formalin and embedded in paraffin. Sections of 6 micron thick were cut perpendicularly as well as parallel to the skin surface . The sections were stained by Mass on's trichrome mixture (Lillie , 1952) and with Pap's silver technique (Seki, 1951) . Observations 1. On the basal surface of the mucous epithelium : The hard palate and the gingiva are covered with the stratified squamous epithelium.
The basal surface of the mucous epithelum is characterized by irregular ridges of mucous epithelium projecting toward the lamina propria mucosae. Between adjacent ridges lie the papillae of the lamina propria mucosae. The number of epithelial ridges per unit area, as the depth and breadth of these structures also do, differs in various regions and in the species of animals . The epithelial ridges of the basal surface of the monkey's gingiva (Fig. 5 ) are more abundant in number and greater in depth than those of the hard palate (Fig. 9) . The epithelial ridges of the basal surface of the cat's hard palate ( Fig. 13 ) are more numerous in number than those of the monkey's ( Fig. 9 ) and they form a series of arcs. The basal cells of the epithelium are of a low columnar type and are provided with cytoplasmic processes projecting into the lamina propria mucosae and oriented in the direction of the long axes of the cells (Figs . 1 and 4) .
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The cytoplasmic processes are not definite in size both in length and thickness, and most of the processes are larger in the upper ends like mushrooms (Fig. la) . Some are branched.
The distance between these processes is almost uniform.
The arrangement of the epithelial cytoplasmic processes of the gingiva and the hard palate is almost the same as that of the cytoplasmic processes of the epidermis, on which Odland reported ; namely, on the horizontal sections, the intercellular bridges of the basal surface become less distinguishable, as they approach the lamina propria mucosae, and the cytoplasmic processes are recognized as blue angular appearance by the effect of anilin blue when stained with trichrome mixture of Masson.
2. On the reticular fibres of the lamina propria mucosae just below the stratified squamous epithelium :
Immediately beneath the epithelium lies a tangled meshwork of argyrophilic reticular fibres continuous with the underlying collagenous fibre bundles.
This meshwork of reticular fibres is stained violet-black by being impregnated with gold after silver. The nucleus of the cells of the basal surface are also stained violet-black and I recognized the basal surface cells clearly, because the nuclear outlines are distinctly visible. The close observation of the argyrophilic reticular fibrils be tween the epithelium and lamina propria mucosae on the vertical sections (Figs. 5-28) and horizontal sections (Figs. 29-39 ) of the mucous membrane of hard palate and gingiva of human species, monkey and cat show that the arrangement of the argyrophilic reticular fibre differs in various regions. The vertical sections of the gingiva and the hard palate of the monkey, illustrated in Fig. 5 and 9 respectively, show the layer of reticular fibre which lies between the epithelium and lamina propria mucosae.
The development of the lamina propria mucosae of the gingiva is more distinct than that of the hard palate. The careful examination of the apices and their adjacent parts of the papillae of the lamina propria mucosae of the gingiva (Figs. 6 and 7) reveals that reticular fibre or bundle of the fibres arose from the coarse meshwork projects into the epithelium, appearing to end in hooked or bulbous tips. Reticular strands at the apex of the papilla in the lamina propria mucosae of the monkey's hard palate (Figs. 10 and 11) end in hooked or bulbous free endings and are thicker and less in number than those of the gingiva. Fig. 11 illustrates that the branching reticular strands project into the epithelium.
The closer examination of the reticular fibre at the bottom of the troughs of the lamina propria mucosae enclosing the ridges of the basal surface of the monkey's gingiva ( Fig. 8 ) and its hard palate discloses that many reticular strands take the semblance of short or long blunt ending structure, and not always of hooked or bulbous tips as in the ridges. Figs, 13 and 17 demonstrate the ridges at the basal surface of the cat's hard palate and blackstained layer of the reticular fibre at the adjacent lamina propria mucosae. The papillae of the cat's lamina propria mucosae are sharp and numerous. Figs. 14 and 16. illustrate the reticular fibre at the apex of the papilla of the lamina propria mucosae. The reticular fibre gathers close together in a bundle, forms the thick strand, the apex of the strand being moderately sharp or sometimes taking a loop-like shape (Fig. 16) . The branchings of the fibre, sometimes recognized, are more numerous and more delicate than those of the monkey (Fig. 15) . Reticular fibres just beneath the ridges of the basal surface (Figs. 19 and 20) are crowded and more numerous than those of the monkey and are sometimes loop-like. Observations on the reticular fibre at the apices of the papillae of the human hard palate (Figs. 26 and 27) and at the part just under the ridges (Fig. 28) reveal that the reticulum fibres are very delicate, often terminating in thick and bulbous ends, as compared with those of monkey and cat. The reticulum strands at the apices of the papillae of the human lamina propria mucosae ( This meshwork is most clearly seen when the plane between epithelium and lamina propria mucosae runs nearly parallel to the section. Figs. 39a, b, c are the horizontal sections of the monkey's hard palate and illustrate the arrangement of such reticular fibres. This figure represents the picture of the meshwork of the reticular fibres and consists of three optical sections at successive levels, each 2 micron.
The meshwork consists of tangled argyrophilic reticulum fibres, but the careful observation reveals that the continuously tangled fibres do not always make meshwork and that sometimes the free endings of the fibres are recognized in this meshwork (Figs. 30, 31 and 34) . From this meshwork, loop-like reticular fibres project or terminate in free endings in the epithelium.
As already mentioned, the reticular fibres which project from lamina propria mucosae into epithelium are recognized, but membrane like basement membrane can not be seen in my study .
Discussion
Herxheimer (1916) recognized the translucent membrane just beneath the epidermis of the human skin. In my materials, I observed as Frieboes (1920) and others did the processes of the reticular fibre in lamina propria mucosae but I could not find any translucent membrane. Dick (1947) concluded, "whether the fibres from an open meshwork spread around the tips of the papillae into the spaces of which the basis of the epithelial cells fit, or whether they form a series of fibres running up to the cells and fixing them, either by entering them or by filling the spaces between their basal processes , is difficult to determine." Odland (1950) stated : " The solution of the problem of the arrangement of the reticulum between epidermis and dermis depends upon the demonstration of a reticular pattern which can satisfactorily account for all of the histological appearances observable at the junction between dermis and epidermis."
After careful examination he concluded that the reticulum consists of a continuous meshwork of delicate fibres . He also said that this meshwork is penetrated by the processes of the basal cells of the epidermis and the reticular'fibre of which the meshwork consisted are compacted to form a network of coarse strands compressed between adjacent cell processes . He explained that when cut in histological sections, the arching strands of this meshwork appear as hooked or bulbous free endings , but this seeming appearance of free ends is actually the visual effect of arching bundles of reticular fibres oriented at right angles to the plane of the histological section and the reticular fibre does not terminate in free endings.
I observed the mucous membrane of the gingiva and hard palate with the aid of Masson's trichrome mixture staining and Pap's silver impregnation method, which are the same as the method Od land used, in order to compare the junction between lamina propria mucosae and mucous epithelium with that between epidermis and dermis.
As the result, the reticular fibres at the junction between mucous epithelium and lamina propria mucosae end in free endings.
Though the meshwork in the skin on which Od land reported is very delicate, the network in the mucous membrane on which I report here is very coarse, swarm and irregular and, moreover, the free endings are observed in the meshwork itself. Therefore the meshwork cannot consist of tangled continuous fibre, and cannot be " continuous network " as named by Od land, though the meshwork has coarse structure, the apex of the fibre is delicate, and the arrangement of the fibre is close. From the fact mentioned above, this cannot be the picture in which the fibre of the continuous network is cut by microtome blade. It is my opinion that as far as the mucous membrane is concerned, a new, finer fiber comes out of the meshwork of entangled reticular fibre, enters into epithelium and ends in hooked, bulbous or rod-like fine endings. Such reticular fibres with free endings conjugate with the cytoplasmic processes of the basal cells of the epithelium, like two brushes fitted together along their bristle surfaces.
According to Od 1 and, such a " pressure area " as palm or sole to which stronger mechanical e xternal force is usually applied has longer basal cellular processes as a result of its adaptation to the external force. He insists that at the part between the two cellular processes the development of the reticular network is more remarkable and the epidermal ridges reach deeper into the skin. Such histological adaptability to the external mechanical force is also bestowed to the mucous membrane, and this is particulary true to " masticatory mucosae " (0 r b a n, 1953) since the gingiva and hard palate are exposed to strong pressure and friction during mastication.
The reason why the reticular fibre in lamina propria mucosae which lie immediately below the stratified squamous epithelium of the gingiva and hard palate usually show bulbous or hook-like free ending at the upper end of the papillae, and rod-like free ending at the bottom of the troughs of the lamina propria mucosae enclosing the ridges of the basal surface should also be sought in the same adaptability of the mucous membrane to the external mechanical force. The mushroom appearance of the cytoplasmic process of the basal cell is considered to bring about a stronger tie between lamina propria mucosae and epithelium.
The development of the papillae of lamina propria mucosae of the gingiva is more remarkable than that of the hard palate. The reticular fibres in the gingiva are more delicate and closer than those in the hard palate. These differences may be due to the fact that the gingiva is under stronger external force than the hard palate. The fact that the arrangement of the reticular fibre of cat's hard palate is more swarm and the reticular fibres are thicker than those of the human and monkey is considered to be due to the food, in other words, as the cat belongs to the Carnivora, the cat's mucous membrane has stronger resistivity against mechanical external force than those of man and monkey.
Conclusion
I have studied the histological structure of the junction between the epithelium and the lamina propria mucosae, using human, monkey's and cat's gingiva and hard palate as material.
The material was fixed in 10% formalin and embedded in paraffin. Sections of 6 micron thickness were cut perpendicularly as well as parallel to the skin surface. The sections were stained by Masson's trichrome mixture and with Pap's ammoniacal silver nitrate method.
In general, at the basal surface of the mucous membrane, the mushroom-like cytoplasmic processes of the basal cells conjugate with the free endings of the reticular fibre, like two brushes fitted together along their bristle surfaces.
As for the arrangement of the reticular fibres in lamina propria mucosae beneath the stratified squamous epithelium, the reticular fibre ends in bulbous or hooked free endings at the tips of the papillae and ends frequently in blunt endings at the bottom of the troughs enclosing the ridges of the basal surface.
The reticular fibre of the hard palate ends in bulbous free endings at the tips of the papilla, and the monkey's fibres are thicker and fewer than the human fibres. The fibres of cat's hard palate are swarming, thick and the apices of them are sharp.
As for the number of the branchings, that are sometimes observed, those of cat's fibres are more numerous and more delicate than those of monkey's fibres. In the human hard palate the fibres at the apices of the papillae are delicate, The reticular fibres of man's and monkey's gingiva are finer and closer than the fibres of the hard palate. This is owing to the fact that the gingiva has more remarkable adaptation to the mechanical force than the hard palate has, as the development of the papillae of lamina propria mucosae of the gingiva is more conspicuous than that of the hard palate.
The arrangement of the reticular fibres of cat's hard palate is closer, and its fibres are thicker than those of man and the monkey. This may be due to the fact that the cat belongs to the Carnivora and its mucous membrane is stronger to the external forces than those of man and the monkey.
The author wishes to express her sincere thanks to Prof. T. Taniguchi, M. D., for his kind advices.
Explanation of Figures   Figs. 1-4 . Mucous membrane of monkey's hard palate. Fixed in 10% formalin, stained with Masso n's trichrome rrixture and sectioned 6 micron thick, vertical to the skin surface. Fig. 1 . The cytoplasmic processes of the basal cells of the epithelium project into lamina propria mucosae, showing the form like the apices of the mushroom. The length and the thickness of the processes are not uniform and the distance between each process is about the same. The reticular fibres of lamina propria mucosae interdigitate with the cytoplasmic processes. 1200 x. Fig. 2 . The enlarged picture of part " a " in Fig. 1. 2000 x.  Fig. 3 . The cytoplasmic processes of the basal cells are thicker than those demonstrated in Fig. 1 . At the part "a ", branching processes are observed. 1200 x. Fig. 4 . Enlargement of a part of Fig. 3. 2000 x. Figs. 5-39. The mucous membrane of the gingiva and hard palate.
Fixed in 10% formalin, sectioned 6 micron thick and stained with Pap's ammoniacal silver nitrate method for the demonstration of the reticular fibre. Figs. 5-8. The reticular fibres of the monkey's gingiva in the vertically sectioned pre-. paration. Fig. 5 . The papillae of lamina propria mucosae of the monkey's gingiva. The layer of the violet-black argyrophilic reticular fibres which come in contact with the basal surface of the epithelium is illustrated. 33 X. Fig. 6 . The enlarged picture of the-part " a " in Fig. 5 . At the apices of the papillae of lamina propria mucosae, Jong, hooked reticular fibres and some fibres with bulbous free endings are seen. 1200 x . Fig. 7 . The enlarged picture of the part " b " in Fig. 5 . The reticular fibres, found at the place near the apices of papillae of lamina propria mucosae, demonstrates hooked and bulbous free endings. 1200 x . Fig. 8 . The enlarged picture of the part " c " in Fig. 5 . The reticular fibre at the bottom of the troughs enclosing the ridges of the basal surface. The reticular strands with blunt end are illustrated. 1200 x. Figs. 9-12. The vertical sections of the monkey's hard palate. Fig. 9 . The ridges of the basal surface of the monkey's hard palate. Black-stained reticular fibres, which come in contact with the basal surface, are demonstrated. The development of the papillae of the monkey's hard palate is worse than that of the monkey's gingiva (Fig. 5) . 100 x. Fig. 10 . The enlarged picture of the part " a " in Fig. 9 . At the apices of the papillae of lamina propria muccsae, the reticular fibres with hooked and bulbous free endings are seen. 1200 x. Fig. 11 . The enlarged picture of the part " b " in Fig. 9 . At the apices of the papillae of lamina propria mucosae, black-stained reticular fibres, branching and projecting into the epithelium, are demonstrated. 1200 x. into lamina propria mucosae) The reticular strands end in free blunt endings . 1200 x. Fig. 39a , b, c. The enlarged picture of the meshwork of the reticular fibres at the part " c " in Fig . 36 . This is the picture of the reticular fibres , consisting of three optical sections at successive levels, each 2 micron. 1200 x.
